Introduction
Transportation demand management (TDM) has long been recognized as an important way to combat traffic congestion and achieve long-term sustainability, but its implementation critically depends on public acceptance. For example, despite a handful of exceptions (most prominently London, Singapore, and Stockholm), the implementation of road pricing in many cities, such as Edinburgh and Hong Kong, failed, largely due to low public acceptance (Braunholtz, Cumming, and Scotland 2006; Fong 1985) .
One strategy to increase acceptance is to inform the public about or increase public knowledge of the policy's benefits. In planning practices, educating and informing the public are the fundamental first step in engaging citizens and facilitating cooperation (Arnstein 1969) . Well-informed stakeholders are the basis for effective communicative planning or participatory planning (Innes 1998; Forester 1999) . In the field of environmental protection and public health, many studies have established the strong positive relationship between knowledge and attitude (Arcury 1990; Bradley et al. 1999; Qu et al. 2009; Tolvanen et al. 2012) ; consequently, the "knowledge-attitude-behavior" model has been applied in many real-world health promotions (Bettinghaus 1986 ). In the transportation field, many studies examining the relationship between acceptance and attitudinal factors have implied that better communication could increase acceptance (Buckeye and Munnich 2004; Dieplinger and Fürst 2014; Munnich and Loveland 2005; Schuitema, Steg, and Rothengatter 2010) .
However, direct evidence that more knowledge leads to more positive attitudes toward transportation policy is presently lacking. Moreover, there is no well-established conceptual framework of policy knowledge from the public perspective (in contrast to that of policy makers). Policies cannot be effectively implemented without bottom-up cooperation. Adequate policy knowledge is both a precondition of this cooperation and the basis on which to evaluate public feedback regarding a given policy. Even in nondemocratic cities employing a top-down approach to mainstream policy making, decision makers are inclined to devote resources to increasing policy acceptance to ensure social harmony.
The main research purpose is to examine whether public knowledge can influence public attitudes toward and acceptance of a car restriction policy, and in what specific ways. To analyze policy knowledge, we establish a tripartite framework comprising received knowledge, subjective knowledge, and reasoned knowledge. We then empirically measure the three types of policy knowledge based on a survey of Shanghai's residents (n=1,000) on its vehicle license auction (VLA) policy, and examine the relationship between policy knowledge, policy attitudes, and policy acceptance. Shanghai's VLA policy has been in effect since 1994. We choose this case because the VLA introduced in Shanghai is one of the strongest policy instruments to manage travel demand: to illustrate, the auction price reached CN¥89,850 (US$13,037) in April 2017, about half the price of a regular car. It is representative of car restriction policy and can elucidate the relationship between public's policy knowledge and their acceptance of the policy.
Literature Review and Theoretical Framework

The Impact of Knowledge on Attitude and Acceptance
In the transportation field, many scholars imply that better communication or greater familiarity can improve attitudes about or the acceptance of particular policies (Buckeye and Munnich 2004; Dieplinger and Fürst 2014; Munnich and Loveland 2005; Schuitema, Steg, and Rothengatter 2010) . However, the concepts of communication and familiarity are broad and focus on policy perception, rather than policy knowledge. No prior study establishes a structured framework of knowledge, and very few directly measure the relationship between knowledge and attitude. Dieplinger and Fürst (2014) measure the relationship between eight attitudinal factors and the acceptability of road pricing in five European cities; subjective knowledge is included as one of the attitudinal factors. They find that the level of subjective knowledge is low and its relationship with acceptability is not significant. Focused on Stockholm, Börjesson et al. (2012) qualitatively attribute increasing public acceptance of congestion charging over time to the feedback loop between objective effect, perceived effect, and acceptance. People's familiarity with the objective policy effect increases their perception of that effect, which then translates into higher acceptance. Reviewing studies on hydrogen and fuel cells, Roche et al. (2010) conclude that increased knowledge and familiarity with technology play a crucial role in the evaluation and formation of attitudes.
In the fields of environmental protection and public health, however, the relationship between knowledge and attitude has been widely measured. Many studies have proven that a strong and positive relationship exists between knowledge and attitude (Arcury 1990; Bradley, Waliczek, and Zajicek 1999; Qu et al. 2009; Tolvanen et al. 2012) . Bradley, Waliczek, and Zajicek (1999) showed that students with higher environmental knowledge scores had more favorable environmental attitudes than students with lower knowledge scores, both before and after exposure to a 10-day environmental science course. Using telephone survey data from 680 Kentucky residents, Arcury (1990) reported a consistent and positive relationship between environmental knowledge and environmental attitudes. Researchers have found that environmental education increases awareness and environmentally responsible behaviors among junior high and high school students (Ramsey and Rickson 1976; Jaus 1984; Bradley, Waliczek, and Zajicek 1999) . In most public health research, the relationship between knowledge and attitude is found to be significant (Kubar, Rodrigue, and Hoffmann 1995; Qu et al. 2009; Tolvanen et al. 2012; Lou and Chen 2009 ). Jaensirisak, Wardman, and May (2005) and Steg and Schuitema (2007) provide comprehensive reviews of research on the public acceptability of transport pricing. Overall, the most influential factors comprise three types. First are policy characteristics and system features, including the charge level, physical boundaries, restricted time, revenue allocation, and quality of alternative modes (Pronello and Rappazzo 2014; Grisolía, López, and Dios Ortúzar 2015; Bhatt, Higgins, and Berg 2008) . Second are psychological or attitudinal factors. Past studies have found significant correlations between the acceptance level and the following psychological elements: (1) perceived/expected effectiveness (Bartley 1995; Kallbekken, Garcia, and Korneliussen 2013; Rentziou et al. 2011) ; (2) perceived/expected fairness or distributive effects (Jakobsson, Fujii, and Gärling 2000; Bamberg and Rolle 2003) ; (3) problem awareness, or how seriously people perceive current congestion and air pollution (Schade and Schlag 2003; Steg 2003) ; (4) trust in government (Schmöcker, Pettersson, and Fujii 2012; Kim et al. 2013 ); (5) concerns about freedom (Jakobsson, Fujii, and Gärling 2000) ; and (6) personal outcome perceptions/expectations-for example, a perceived increase in travel cost (Zheng et al. 2014; Kallbekken, Garcia, and Korneliussen 2013; Schuitema, Steg, and Rothengatter 2010) . Concerns about freedom and negative personal outcome perceptions are negatively related to acceptability, while the other factors are positively related. Third are sociodemographic characteristics, including age, gender, education, lifestyle, work location, and car usage, all of which affect the acceptance level (Jones 1995; Harrington, Krupnick, and Alberini 2001) . Researchers frequently find that higher car usage reduces the acceptance level (Francke and Kaniok 2013; Jaensirisak, Wardman, and May 2005) .
Public Attitude and Acceptance of Transportation Policy
Our study adds the knowledge component to the acceptability framework, comparing the relative importance of knowledge with that of the attitudinal factors in shaping transportation policy acceptance.
Policy Knowledge
We use "policy knowledge" to refer specifically to public knowledge of a policy, in contrast to that of policy makers, the study of which often examines the formulation and transfer of best practice policies (James and Jorgensen 2009; Webber 1991) . Policy knowledge does not include perception or belief, which are included in several epistemological models (Perry 1997; Hofer and Pintrich 1997) . These models discuss how individuals come to hold a theory and belief about abstract knowing and valuing. However, they apply to intellectual development and abstract knowledge, rather than knowing of a particular policy. In this article, policy knowledge refers to familiarity with and understanding of a given policy.
We review various concepts of knowledge from multiple disciplines (Table 1) to establish an analytical framework for policy knowledge. We choose the classification of philosophical knowledge and the classification of consumer knowledge as the starting point. In philosophy, the concept of knowledge represents the epistemological development of intellect and ethics; we borrow the part that explains how individuals, through thinking and reasoning, come to understand issues within policy knowledge. Compared to other epistemological theories (Perry 1997; Magolda and Porterfield 1988; Kuhn 1991; King and Kitchener 1994; Hofer and Pintrich 1997 ), Belenky's epistemological model is more transferrable to knowing a particular policy. As theorized by Belenky (1986) , during the phase of silence/received knowledge, people experience a passive existence by listening to external authority. Subjective knowledge is the stage at which people view truth as an intuitive reaction gained from personal experience. Procedural knowledge involves reasoned thinking and systematic analysis. Constructed knowledge represents the stage when people can reconstruct knowledge references and frames based on a variety of contexts. In marketing research, scholars focus on analyzing information about products that remains in customers' memory, along with its impact on their perception and eventual product choices; we borrow this way of defining and measuring people's familiarity with objects to analyze policy knowledge. Consumer knowledge is usually conceptualized and measured by three indicators: objective knowledge, subjective knowledge, and prior experience (Brucks 1985; Raju, Lonial, and Mangold 1995; Flynn and Goldsmith 1999) . Objective knowledge is people's awareness of facts; subjective knowledge is what people think they know; and prior experience is knowledge acquired through practice.
Synthesizing these different conceptions of knowledge and respecting the unique features of policy knowledge, we propose a tripartite structure of policy knowledge: received knowledge, subjective knowledge, and reasoned knowledge, as shown in Table 2 . Received knowledge measures people's awareness of the basic rules. It captures how much people know about the facts of a policy, and it can be measured by a basic written test. The facts about the VLA in this article include issued plate types, usual bidding price, and restrictions on time and boundary. The concept is parallel to the silence position in philosophy and objective knowledge in marketing. Subjective knowledge represents how much people think they know about a policy's influence on their lives. It combines objective knowledge, confidence in that knowledge (Raju, Lonial, and Mangold 1995) , and feelings. Personal experience and feelings are integral in this category. In philosophy and marketing, a similar concept is applied to incorporate this psychological component into the measure of knowledge perception. Subjective knowledge can potentially be influenced by attitudes, but they differ in nature. For example, regarding the financial burden of the VLA, subjective knowledge may include "I know how much additional travel cost I incur given my travel pattern," while the related attitude is, "I feel the license is unaffordable." Reasoned knowledge describes the systematic and analytical understanding of a policy. Reasoned knowledge measures how well people understand the whole package of a policy, including its rationale, expected effects, and its advantages and disadvantages. While received and subjective knowledge focus on separate aspects of the policy, reasoned knowledge connects them all together through analytical thinking. Both familiarity with and analysis of a policy are required to achieve a high level of reasoned knowledge. The three knowledge categories reflect Figure 1 illustrates the research framework. We have three research objectives in this paper:
Research Framework
• • to categorize knowledge in terms of urban transportation policies, measure it empirically, and examine its variation by individuals' socioeconomic and mobility characteristics; • • to examine the relationships between different types of policy knowledge and various aspects of public attitudes toward policy, including perceived effectiveness, affordability, and equity, among others; and • • to examine the impact of policy knowledge on policy acceptance and compare its magnitude with the impacts of the attitudinal factors.
Data and Methods
Case Study: Shanghai's Vehicle License Auction (VLA)
To limit rapid growth in the number of private automobiles, the Shanghai government introduced its VLA policy in 1994: it specifies the monthly quota of the number of new automobiles and allocates the quota by auction (Chen and Zhao 2013) . The VLA is one of the strongest policy instruments to manage travel demand. We use the case of Shanghai's VLA for two reasons: (1) the powerful impact of the VLA on travel demand and (2) the exemplary role Shanghai plays in China's policy making. The Shanghai case illustrates a rich set of relationships between received, subjective, and reasoned knowledge on the one hand and policy acceptance and attitudes on the other. In this article, we measure the public's policy knowledge, attitudes, and acceptance and examine the relationships between them based on a questionnaire survey of 1,000 individuals conducted in January 2016.
Data Collection
We hired a professional survey company to administer the survey process. The company's database contains 510,000 members of Shanghai's population, all of whom registered voluntarily to participate in surveys operated by this company. The company sent survey invitations via email to 10,000 people randomly selected from among its members, of which 2,811 people clicked the questionnaire link, from whom 1,000 completed and valid questionnaires were collected. Respondents completed our survey on a voluntary basis and were offered a small monetary incentive (CN¥10, or approximately US$1.6, per person) to encourage participation. We set logic checks throughout the surveying process to ensure that the responses were valid. To minimize the self-selection effect, we set sociodemographic filters to specify the quota for each cohort in seven dimensions: age, gender, residence status, car ownership level, household location, household income, and education level. However, compared to the city averages in Table 3 , we oversampled car owners (50%) and undersampled people aged over 50, and people with an education at high school level or below. We increased the proportion of car owners because the VLA policy is more relevant to them in our research context. The low representativeness of older people is a limitation of the online survey method because of the lack of volunteers in this age cohort. We conducted a pilot survey among 50 people and revised the phrasing based on their comments. The pilot survey results are not included in the final sample.
Measurement of Policy Knowledge
We measured all three types of knowledge proposed above using the indicators listed in Table 4 . We designed the questionnaire based on the epistemological category introduced earlier. After data collection, we added another content category dimension-individual information versus collective information-to analyze policy knowledge: a car restriction policy often increases collective benefits at the cost of individuals, and it is necessary to disentangle the two effects. We also tested other content classifications, including basic knowledge versus hard knowledge, knowledge about car scrapping versus knowledge about car usage, etc. However, the individual versus collective classification is the most reasonable, both conceptually and empirically. Received knowledge is measured by 15 multiple-choice questions about the VLA policy details. The questions cover policy design relating to both individuals and the collective. Individual information includes the details influencing the individual's life, such as license plate price, the time and physical restrictions of various plate types, law enforcement, and rules concerning car scrapping. The level of difficulty ranges from basic (e.g., questions 1-4) to hard (e.g., questions 7 and 9) to capture as much variation in received knowledge as possible. Collective information includes policy contexts and policy design affecting society as a whole, such as the growth of motorization and revenue usage. Some indicators have both individual and collective features, such as questions 7, 8, 11, and 12; we placed each of them into the more relevant category based on our judgment. We also tested grouping them as a separate third category or removing them.
The sensitivity test shows that varying organization of these ambiguous indicators does not change the substantive results. We set the option "I don't know" to capture people's cautiousness and awareness of their unfamiliarity, and this variable does not generate significant influence on the results. Figure 2 illustrates the difference between car owners and non-car owners. Car owners know significantly more policy facts relating to individuals; in contrast, non-car owners show comparable or sometimes higher levels of knowledge about policy facts relating to the collective. Non-car owners evidently care about the VLA policy, but they are particularly concerned with how it affects society as a whole. The respondents generally scored low on questions 7, 11, and 15. While failing to remember the exact year of the policy's introduction was understandable, low knowledge of revenue usage indicates great potential for the Shanghai government to promote the VLA's benefits for the public transit system. Subjective knowledge is measured by eight 5-point Likert scale questions. We asked respondents to self-report their perception of their policy knowledge, related to both individual and collective matters. Car owners claim more knowledge on individual information but no more knowledge on collective information than non-car owners. Overall, participants are confident about their policy knowledge-a confidence that is not matched by their received knowledge scores. Particularly for collective information, both car owners and non-car owners perceive they have a high level of subjective knowledge, while they correctly answer less than 50% of the received knowledge questions.
Reasoned knowledge is measured by four 5-point Likert scale questions. Rather than asking about one specific aspect of policy effect, as in the subjective knowledge questions, statements about reasoned knowledge depict a comprehensive understanding of the VLA policy. As the survey used self-report evaluation, there is an inevitable association between measures of subjective knowledge and reasoned knowledge. Ideally, reasoned knowledge could have been measured through interviews, in which the researcher may ask open-ended questions to test participants' systematic understanding of the policy rationale. However, constrained by the questionnaire instrument and requiring a large sample size for quantitative analysis, we chose to persevere with self-report measurement for reasoned knowledge. Principal components analysis shows that despite the correlation, indicators of subjective knowledge and reasoned knowledge belong to two distinct groups-indeed, they capture different attributes. In reasoned knowledge, we only pose questions related to the collective, as systematic analysis must cover the big picture rather than focusing only on the individual's perspective. The respondents were generally positive about their reasoned knowledge level, especially in understanding the VLA policy's goal and intention. Car owners have higher scores than non-car owners for three of the four reasoned knowledge questions.
Structural Equation Modeling
We use structural equation modeling (SEM) as the key modeling technique to analyze the complex relationship between different types of knowledge, attitudes, and acceptance, and control for socioeconomic variables. We measure people's subjective and reasoned knowledge, attitude, and acceptance via 5-point Likert scale indicators, and SEM has advantages in analyzing this kind of survey data (Qu et al. 2009; Tolvanen et al. 2012) . First, SEM can diminish the impact of inevitable measurement errors in a survey (Kline 2015) . Second, SEM accommodates the estimation of latent variables through factor analysis of correlated observed indicators. Third, SEM has the advantage of simultaneously estimating factor structure and regression results, making the model more efficient and reliable than running the two parts sequentially. All SEM models were run in Mplus 7. Figure 3 shows the structures of three sets of SEM models in the article. In the knowledge models, we examine how policy knowledge varies by one's socioeconomic and mobility characteristics, with two ordinary least squares (OLS) regression models for received knowledge and three SEMs for subjective and reasoned knowledge. In all five models, knowledge is the dependent variable and socioeconomic statuses and mobility patterns are independent variables. The two subtypes of received knowledge are measured as the observed variables, while subjective and reasoned knowledge are measured as latent variables. We use OLS for received knowledge because it is measured by test score and the factor structure is not needed.
In the attitude models, we use SEM to examine how policy knowledge affects public attitude, controlling for the socioeconomic characteristics and mobility patterns that may also influence people's policy attitude. In the six SEMs, each has one policy attitude as the dependent variable, while policy knowledge and the other controls are independent variables. The received knowledge scores are represented as observed variables, while subjective knowledge and reasoned knowledge are latent variables. Because of the multicollinearity problem, we have to omit subjective knowledge (collective information) from the model; therefore, only four subtypes of policy knowledge are included therein. We also tried omitting the other knowledge type and found that the influence comes from two dimensions: subjective versus reasoned, and individual versus collective. Regarding the impact on attitudes, that of subjective and individual knowledge is negative, while that of reasoned and collective knowledge is positive. Therefore, the effects of subjective (collective) knowledge are conflicting, and its sign depends on the other independent variables. We chose to report models with subjective (individual) and reasoned knowledge in which the knowledge types are opposite in both dimensions and their effects are consistent.
In the acceptance model, public acceptance is the dependent variable, and policy knowledge (four factors), policy attitudes (nine factors), and socioeconomic and mobility characteristics are independent variables. Table 4 shows the distribution of and the correlation between five subtypes of policy knowledge: received knowledge (both individual and collective), subjective knowledge (both individual and collective), and reasoned knowledge. For the two types of received knowledge, we regard the measurement as the test of the knowledge level, and the scores are the number of correct answers: a maximum of 10 for individual information and a maximum of 5 for collective information. For subjective and reasoned knowledge, the scores are based on the confirmatory factor analysis (CFA). The goodness-offit indices are reported in Figure 4 and pass their corresponding thresholds: comparative fit index (CFI), Tucker-Lewis index (TLI), root mean square error of approximation (RMSEA), and standardized root mean square residual (SRMR). The factor loadings are shown in the rightmost column in Table 4 .
Results
Relationships between Received Knowledge, Subjective Knowledge, and Reasoned Knowledge
The distributions of subjective knowledge (both individual and collective) and reasoned knowledge all skew to the left, and their correlations are moderately high. The two subtypes of received knowledge are less correlated with subjective knowledge and reasoned knowledge.
Variation in Policy Knowledge by Socioeconomic and Mobility Characteristics
Years living in Shanghai, household income, number of children, and car mode share generally increase policy knowledge, though on different subtypes of knowledge and to varying degrees (Table 5) . Being a Shanghai resident has a strong negative effect on reasoned knowledge, but no effect on other types of policy knowledge. Non-car owners have less received and subjective knowledge with respect to individual information than car owners, while for received and subjective knowledge of collective information and reasoned knowledge, non-car owners are on par with car owners. This is consistent with the descriptive statistics reported in Table  4 . If one's car is registered outside Shanghai (to bypass Shanghai's VLA), one has much lower reasoned knowledge about the VLA policy. The relatively low R-square for received knowledge indicates that sociodemographic and mobility variables can only explain a small portion of its variation. Therefore, it is important to note that one cannot simply use socioeconomic variables to approximate received knowledge, which requires its own measurements.
No relationship exists between education and received knowledge, while the relationships between education and both subjective and reasoned knowledge are puzzling: compared to the base group of high school-educated respondents, people with less education report significantly higher subjective and reasoned knowledge, while people with a graduate degree report much lower knowledge levels. One explanation is that intellectual humility, that is, self-recognition of one's own ignorance and fallibility, increases as people obtain more education. Recall that "subjective knowledge" is defined and measured as how much people think they know; thus, it is not surprising to observe highly educated people being more reluctant to claim precise and complete understanding of the policy.
Policy Knowledge and Policy Attitude
We measured six dimensions of policy attitude using 5-point Likert scale items: perceived effectiveness, perceived affordability, perceived equity, perceived personal outcome, attitudes toward revenue usage, and attitudes toward freedom infringement. Table 6 's midsection lists the specific set of statements (two for each policy attitude) and reports the corresponding mean responses. The levels of agreement are recoded as −2, −1, 0, 1, and 2: the higher the number, the more positive the policy attitude. Table 7 reports the standardized coefficients of the six attitude SEMs.
We draw two main findings. First, reasoned knowledge significantly and positively influences all six dimensions of policy attitudes; in contrast, subjective knowledge (individual) negatively influences all six attitudinal aspects, and received knowledge (individual) also negatively influences perceived effectiveness and affordability and perceived personal outcome. In other words, from the personal and individual perspective, the more people know about the policy, the less they like it; from the systematic perspective, the more people understand the policy's rationale, the more they respect it. Second, the magnitudes of these relationships differ greatly: reasoned knowledge has the strongest association with attitudes, subjective knowledge has a moderate association, and received knowledge's association is the weakest. Note: The first two columns report the results of the two linear regression models where received knowledge (individual) and received knowledge (collective) are measured as observed variables; the last three columns report the results of the three structural equation models, where subjective knowledge (individual), subjective knowledge (collective), and reasoned knowledge are measured as latent factors. All coefficients reported in the table are standardized coefficients. Household location is approximated as the lowest number of ring road within which the participant's home is located. Reference groups for dummy variables: car ownership_3 (Shanghai car owners), education_2 (high school education). CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root mean square error of approximation; SRMR = standardized root mean square residual. ***p < 0.001, **p < 0.01, *p < 0.05, †p < 0.1. Household location is approximated as the lowest number of ring road within which the participant's home is located. Reference groups for dummy variables: car ownership_3 (Shanghai car owners), education_2 (high school education). CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root mean square error of approximation; SRMR = standardized root mean square residual. ***p < 0.001, **p < 0.01, *p < 0.05, †p < 0.1.
Policy Knowledge and Policy Acceptance
We examine the impact of policy knowledge on public acceptance and compare it with that of the attitudinal factors. Alongside the six attitudes described above, we added trust in government, awareness of transportation problems, and attitudes toward alternative modes. These three factors may potentially influence public acceptance of the VLA but are not a direct function of knowledge of the VLA. All nine attitudinal factors have been shown in prior literature to influence policy acceptance, and these statements are adapted from those papers. Each of the attitudes is measured by between two and four 5-point Likert scale questions (Table 6 bottom section) and public acceptance is measured by five 5-point Likert scale items (Table 6 top section). Table 8 reports the standardized coefficients of the SEM with public acceptance as the dependent variable. Both reasoned and subjective knowledge (individual) influence public acceptance, but in opposite directions: reasoned knowledge increases acceptance, while subjective knowledge (individual) decreases it. Received knowledge has no direct impact. Among the attitudinal factors, perceived effectiveness and attitude toward revenue usage have the strongest impact on acceptance: both highly significant and positive. Perceived equity also has a positive impact, but to a lesser degree. The other six attitudinal factors are not significant.
Combining Tables 7 and 8 , we can observe policy knowledge's indirect effects on acceptance via policy attitudes. For example, received knowledge does not influence acceptance directly but does influence perceived effectiveness, which in turn impacts acceptance. Reasoned knowledge has both direct and indirect effects (via perceived effectiveness and attitudes toward revenue use), and the same is true for subjective knowledge (individual).
Discussion and Conclusion
In our theoretical framework, we propose, for the first time in the literature, the concept and structure of policy knowledge from a public perspective and establish the direct relationship between knowledge and attitudes in the transportation policy domain. It is important to conceptualize policy knowledge from the perspective of the public, that is, the subjects of a policy, rather than the policy makers, because this reveals how citizens understand and perceive the policy and influences how they react thereto. Fusing theories of knowledge from multiple fields, we establish a framework for structuring policy knowledge-received knowledge, subjective knowledge, and reasoned knowledge-as they relate to different information sources, focuses, and levels of individual involvement. Through a case study on Shanghai's VLA, we examined how the public's policy knowledge is associated with six dimensions of the attitudes toward the transport policy and, ultimately, public acceptance of the policy. Policy knowledge plays a significant role in the formation of public attitudes and acceptance. However, a high level of knowledge does not necessarily produce positive attitudes or greater acceptance. The specific impacts depend on the types of knowledge and the dimension of the attitudes. A series of SEMs illustrate three main findings: first, reasoned knowledge is significantly positive in influencing policy attitudes, while subjective knowledge (individual) is significantly negative; second, reasoned knowledge has the strongest effects, followed by subjective knowledge, and received knowledge only has a minor influence; third, after controlling for nine aspects of policy attitudes, socioeconomic characteristics, and mobility patterns, reasoned and subjective knowledge are still statistically significant in influencing policy acceptance.
Policy acceptance does not occur when people only learn the details of the car restriction policy. In fact, many people only see the daily constraints and burden that the VLA places on them. Higher knowledge with respect to individual information, both received and subjective, may well reduce the public's perceived effectiveness and policy acceptance. Unfortunately, most news and information about Shanghai's VLA policy focuses only on its implementation details.
Effective communication should explain the policy's rationale and emphasize its broader social benefits. The Shanghai government should publicize the challenges faced by the city in the era of rapid motorization, why the VLA is a good management option, and how the policy benefits Shanghai as a whole. When people increase their reasoned knowledge, they will focus less on the individual burden and develop more positive attitudes toward the policy. Personal restrictions are more tolerable when people understand the tangible benefits for society. One example of an approach to increase reasoned knowledge could be to illustrate the congestion reduction impact of the VLA policy. For instance, during the congestion charging trial in Stockholm, extensive monitoring and evaluation program was carried out and concluded substantial reductions in congestion and emission (Börjesson et al. 2012) .
There are at least four limitations to this study. First, we use the pragmatic self-report method to measure reasoned knowledge. We suggest future studies use interviews to assess reasoned knowledge. The interviewers should ask participants open-ended questions, allowing interviewees to describe their understanding of the policy rationale, effect, pros, and cons, and to evaluate alternative policies. Based on the participants' answers, the interviewers can then comment on and rate the participants' level of reasoned knowledge. Second, we use unsupervised online questionnaires to test received knowledge. There is a possibility, though a minor one, that respondents simply searched for answers for straightforward policy questions to avoid showing ignorance. The best way to confirm or disprove this would be by conducting sample surveys in person and comparing the results. Third, as we collected cross-sectional data, we could only examine the associative relationships between policy knowledge and attitudes, not the causal relationships. It is at least plausible that strong attitudes motivate people to gain more knowledge about a policy (Holbrook et al. 2005) . We suggest future studies use randomized control experiments or econometric methods, such as instrumental variables, to identify the direction of influence. Fourth, this study focused on one particular VLA case. Generalization to other contexts requires further studies building on this research.
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